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c The incidence of pneumonia and 

Summary has been studied in 2205 

ixifants over the first five years of life. In the same 
period their parents* smoking habits and respiratory 
symptoms were recorded annually. The incidence 
of pneumonia and bronchitis in the first year of life 
was associated with parents* smoking habits; incidence 
was lowest where both parents were non-smokers, 
highest where both smoked, and lay between these 
*wo levels where only one parent smoked. Over the 
age of one year the association was not consistent. 
When parents* respiratory symptoms were also studied 
a dose association was found with the incidence of 
pneumonia and bronchitis in the child; this was 
independent of parents* smoking habits and was an 
almost consistent finding throughout the first five 
years of life. In the first year of life exposure to 
cigarette smoke generated when parents smoked 
doubled the risk for the infant of an attack of pneu¬ 
monia or bronchitis.^- 

Introduction 

• Infants who inhale the tobacco smoke generated 
when their parents smoke at home may have a 
greater risk of chcs: illness than the infants of non¬ 
smoking parents. We have studied the influence of 
parental smoking and respiratory symptoms for effects 
on the incidence of pneumonia and bronchitis in ihcir 
children during the first five years of life. 

Methods 

The data that form the basis of this paper are pan 
of those collected during a longitudinal study of newborn 
Infants and their families. The study was conducted in 
Harrow, a borough in m*rth-\vcst London, between 1963 
and 1969 and involved all families living m six of the 
wards of the borough who had an infant bom in the period 


July I, 1963, to June 30, 1965. A total of 2365 families 
had newborn infants during this period, and, of these, 
2205 (93%) were included in the study. The 6*8% 
excluded (Le., 160 families) had either moved away from 
the area before they could be visited or refused to 
-cooperate in the study (table 1 ). The analysis that follows 
has been based upon the infants bom to these families. 
After exclusions—for example, multiple births—2149 
feifants were eligible for study. Over the five yean of 
follow-up losses inevitably occurred from the original 
population; these were small and are unlikely to have 
seriously biased the findings in the later yean of follow-up. 

Health visitors, who received special training,'admin¬ 
istered a questionary to the parents, when, at pan of their 
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routine duties, they visited the infant and mother at home 
within fourteen days of the delivery. At this visit • 
number of items were recorded, including birth-weight in 
pounds to the nearest pound below. 

The health visitor also administered a questionary which 
included questions on respiratory symptoms and smoking 
habits. In this paper positive responses to the question 
“ Do you usually bring up any phlegm from your chest 
first thing in the morning in the winter? ” has been used 
as evidence for parental respiratory disability. To elicit 
smoking habits the questions w-ere: “ Do you smoke? ” 
If answered “ yes ”, the parent was classified as a present 
smoker. If answered “no” the parent was asked “Have 
you ever smoked? ” If the answer was “ yes ”, then the 
parent w»s classified as an ex-smoker. If answered 44 no ” 
the parent was asked “ Have you ever smoked as much 
as one cigarette a .day for as long as a year? ” An answer 
”no” classified parents as non-smokers. The present 
smokers were also asked " How many cigarettes are you 
smoking now? ” The validity of the answers to these 
questions has already been established. 1 

The families were followed up annually for the next 
five yean by postal questkmaries. Each year parents wctc 
asked the following questions. For the infant, 44 Has 
he/she had in the past twelve months bronchitis? 
Pneumonia? 44 For the parents, “Did you usually bring 
up any phlegm from your chest ftnt thing m the morning 
List winter? ” Smoking habits were assessed using the 
question "Do you smoke? H If ” yes ”, ” How many are 
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you smoking row?** The validity of an men to the 
question on infant bronchitis and pneumonia was assessed 
by checking, in a sample, the parents* account of such 
an illness with the family doctor's ease-nous. The level 
of agreement was adequate and corresponded to that 
obtained in other studies where mothers were asked about 
their children’s past health. The validity of the question on 
phlegm production in the parent* hat also been established.* 

In the tablet that follow! parents have been classified 
according to their smoking habits. Parents who at the 
initial visit had never smoked, and at the first and sub¬ 
sequent follow-ups had not taken up the habit, were 
classified at each follow-up as non-smokers. In the same 
wsy parents who at the initial visit were present smokers, 
and at the first and subsequent follow-ups did not give 
up the habit, were classified on each occasion as present 
smokers. There remained a further group of parents 
who had changed their habits. These included parents 
who at the initial visit were ex-smokers. They had been 
permanently allocated, irrespective of whether or not they 
took up smoking again, to the M ex-smokers or changed 
habits’* group. In addition there is a further group of 
parents who were either non-smokers or smoker* at the 
mint] visit but who changed their'habits during their 
follow-up. When this occurred they were reclassified 
permanently as members of the ** ex-smokers or changed 
habits H group. In this way, for example, parents who were 
smokers at the initial and first and second follow-up visits 
would be classified a* such at these follow-ups. If on 
the third follow-up they gave up smoking they would be 
moved to the **ex-smoker or changed habits’* group for 
that and subsequent follow-up years. This method of 
classification ensures that at each follow-up year the group 
of "non-smoking” and "present smoking" parents con¬ 
tains parents with consistent smoking habits. The diminish¬ 
ing numbers at each follow-up in these two groups is a 
result of parents changing their habits and is balanced 
by the increasing numbers in the " ex-smokers and changed 
habits ** group. The totals in these tables do not correspond 
to those in table l. ‘This is accounted for by the exclusion 
of single-parent families and by absent data. 

Results 

The annual incidence per 100 children of pneumonia 
and bronchitis is given in tabic II by parents* smoking 
habit. Parents have been classified into one of four 
groups: (1) both parents non-smokers; (2) one parent 
smoker, the other non-smoker; (3) both parents 
smokers; (4) both parents ex-smokers, or one an ex¬ 
smoker, or parents who changed their smoking habits 
during the study. The Incidence of pneumonia and 
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/bronchitis in the infant shows a gradient by parent? 
amoUng habit in the first year of lift .Incidence is 
lowest in infants with both parents non-smokers, 
highest wheri both parents smoke, and Ces between 
these values where one parent smokes.^ This b 
^statistically significant gradient (P<0-0005). In 
subsequent years there is no such dear gradient* 

In table in parents have been classified both by 
their smoking habits and by their response to the 
question u Did you usually bring up any phlegm from 
your chest first thing in the morning in the last 
winter?” In all categories except one, the incidence 
within a smoking category is higher among children 
where one or both parents have winter morning phlegm 
than in children whose parents are both free of this 
symptom. Some of the incidence-rates in the children 
—in particular those whose parents are both non- 
smokers ind who have winter morning phlegm—are 
based upon small numbers and therefore may not be 
wholly reliable. On the other hand, the inddence- 
rates in children where neither parent has symptoms, 
whether they smoke or not, are based upon sub¬ 
stantial numbers. In them in the first year of fife 
• consistent gradient b ami In the incidence of 
pneumonia and bronchitis bribe children In relation 
go the parents* smoking habits*' The rates are lowest 
in children of non-smoking parents and highest where 
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Anneal Incidence per 100 children (absolute numbers In parentheses) of pneumonia and bronchitis 
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T«M» rr—nUOMOMlA AND MtONCMtTU »Y NUMKR or CICAWTTIt 
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both parents smoke. In children over the age of a 
year there is, however, no consistent gradient. 

Exposure of the child to cigarette smoke may be 
more precisely estimated from the total daily cigarette 
consumption of both parents. In uble iv the incidence 
of pneumonia and bronchitis is given for parent pain 
smoking between them 1*14, 15*24, and 25 or more 
cigarettes per day, by the presence of winter morning 
phlegm. A dear gradient of increasing incidence is 
teen in the first year of life that is independent of 
the presence of winter morning phlegm and is of the 
tame size as that in uble in. In the second year and 
thereafter the pattern is not consistent and thus docs 
not suggest an effect of exposure to tobacco smoke 
at ages over one year. 

The gradients of incidence, particularly those 
attributable to passive smoking in the first year of 
life, could result from other factors which arc known 
to influence respiratory disease in infancy—for 
example, social class and family size. These factors 
might account for the gradients if children of low 
soda] class or of large family size were concentrated 
in families where the parents smoked or bad chest 
symptoms. Thai these factors did not explain the 
observed gradient can be seen in tables v and vi. In 
able v # the findings for social class m alone are 


examined. The patterns for pneumonia and bron¬ 
chitis for all children in the first year of life persist. 
Similarly, in uble vi, where the data are subdivided 
by the number of siblings in the family, the patterns 
for pneumonia and bronchitis persist within families 
of the same size. This makes it unlikely that cither 
nodal class or family size can be responsible for these ? 
p a tter ns of re s p ir atory-disease incidence. 

The infants of mothers who smoke in pregnancy art, 
on average, lighter than those of mothers who do not 
smoke. 1 As infants of low birth-weight are more likely 
to suffer respiratory illness than normal-weight in¬ 
fants, it is possible that the gradients in respiratory 
disease observed in the first year of life, and in par¬ 
ticular the effects of passive smoking, may be due, 
indirectly, to maternal smoking during pregnancy. 
In this study, birth-weight, as expected, shows a 
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gradient by parents’ initial smoking habit, and to a 
lesser extent by winter morning phlegm. Thus 
parents who smoke have lighter infants than parents 
who do not smoke. The gradients in the incidence 
of pneumonia and bronchitis with parental smoking, 
and with winter morning phelgm, might therefore be 
partly attributable to differences in birth-weight. 
However, within different birth-wdght categories 
the gradients for pneumonia and bronchitis with 
parents’ smoking habits persist. Thus differences in 
birth-weight cannot account for the higher risk of 
pneumonia and bronchitis in the first year of life in 
children exposed to the dgarette smoke generated 
when their parents smoke at home. 

Discussion 

An association between the respiratory symptoms 
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in parents and in their school-age children was re¬ 
ported by Colley.* The present study demonstrates 
that this association is also found in younger children 
as early as the first year of life. The nature of this 
association, as Colley noted, is not dear. He con¬ 
cluded that it was unlikely to be an artefact due, for 
example, to parents with symptoms over-reporting 
symptoms in their children. In the present study a 
sample of parents had their account of respiratory 
ilinesses in their children checked against the doc¬ 
tors’ records. The dose agreement between these 
two accounts makes k unlikely that over-reporting 
in families where parents have symptoms has occurred 
to any important extent. 

The association could be a result of shared genetic 
susceptibility to respiratory disease between parents 
and children, to living in the same home environment, 
and to cross-infection within the family. Twin studies 
in adults have not been notably successful in assessing 
the genetic contribution to adult chronic respiratory 
disease, and no studies have yet been reported where 
this aspect was investigated in parents and their 
children. The contribution made by the other factors 
to this assodation can, at present, only be guessed at. 

Passive smoking by the infant, after differences br 
^sixth-weight and parental respiratory symptoms have 
>een allowed for, increases die risk so the infant of 
^pneumonia and bronchitis in the first year of^Hfev 
W 'hen both parents smoke, this risk is almost double 
that of infants with nonsmoking parents. The find¬ 
ings confirm and extend those of Harlap and Davies.* 
These workers did not, however, have information on 
fathers’ smoking habits, nor did they take account of 
parents’ respiratory symptoms. 


A picture has thus emerged of a serious risk per 
infants in the fiK?ye*rtjT)ift from exposure so their 
parents* cigarette smbkt. In contrast, between one 
and five years of age, there does not appear to be 
any important effect of passive smoking in increasing 
the risk of pneumonia and bronchitis. Galley, 4 in 
6-14-year-olds also found no assodation between 
passive smoking and the prevalence of chronic cough. 

The estimates of children’s exposure to dgarette 
smoke in this study are crude, being based either on 
whether parents were smokers or not, or on their 
total daily dgarette consumption. The smoke exposure 
of the children may have been overestimated, since 
parents—in particular the father—will smoke outside 
the home, or at times when the infant is not present. 
The effects on the child may thus have resulted from 
exposure to levels of dgarette smoke less than those 
auggested by our study. 

The evidence from this study, taken with that of 
Harlap and Davies,* p rov i d es c onv in c ing reasons for 
warning parents who smoke of tht dkt 
for their children both from the direetjdft 
1 smoke and 

respiratory symptoms., Attacks of pbeumoniaJ 
hi m chips , particularly kdk first l year s of. 
gtfll result in 

- seatmenu?*'In' those that survive such QSne»&*hd ' 
^ * etideoce 1 

so the ^mpiratoiyatratt'ns^^teted by an increased 
prevalence of chw^s ympfe ms and deficits^) venti- 
jatory function found in/later chBdhoodr* The 


longer-term consequences of such childhood illnesses 
have been underlined by the findings in a cohort of 
infants followed to the age of 20* At this age the 
prevalence of chronic cough, after allowing for current 
smoking habits, social dass of father, and air-pollution 
exposure, was higher in those with a documented 
history of a chest illness under the age of 2 years than 
in those without this history. If, by the age of 20, 
such long-term effects are found, these could persist 
into middle and late adult life and contribute to the 
evolution of chronic respiratory disease. 
^Ppponunitiet for t^^OTe^g dfacxious mptra-" 



r4 Jose* or at jcaft experience an jmpivye^ 
Jlua might wiefl 
k dseir 
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** The atomic physicists were as c lev e r, as modest, as 
self-seeking, as mean, as argumentative and just as con¬ 
cerned for humanity as the microbe hunters. The physicists 
worked to produce a weapon of war, but there is no real 
evidence that the nationalistic arguments which convinced 
them that their efforts were tight and just were any different 
from those that so affected Koch and Pasteur half a century 
earlier; and the intellectual challenge was just as great, and 
grappling with it just as enjoyable. ... The physicists* 
work was widely seen as being culpable because it was 
applied to the taking of life; the first two atomic bombs did 
to on a vast and horrifying scale. But it was Pasteur, and 
not some atomic physicist, who in 1870 said of the Germans, 
* I want to see the war prolonged into the depths of winter, 
to that all those vandals confronting us shall perish of cold 
and hunger and disease V* — Robert Reid, Microbes and 
Men; p. 168. London: B.B.C. Publications. 1974. 1X50. 
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